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ABSTRACT
Establishing a Baseline Vegetation Study of the Monterey Pine Forest
Understory in the Fiscalini Ranch Preserve
Natalie Németh

There is invaluable genetic information in native Monterey pine forests; having
unadulterated genetic information is critical for the pine industry as well as
conserving native trees in native stands. The Monterey pine forest and its
understory are incredibly sensitive and precious ecological systems. Maintaining
healthy remnant forests, including understory vegetation, is important for local
biodiversity. In 2020, the Monterey pine was listed as an endangered species
candidate, yet so little has been published about Monterey pine in California, with
outdated reports and a lack of information about the forest floor. Monterey pine is
endemic to only three locations on the West Coast of North America, one of
which is located in Cambria, CA. The Monterey pine forest understory of the
West Fiscalini Ranch Preserve (FFRP) in Cambria, San Luis Obispo was
targeted to establish a baseline vegetation survey of the understory location,
composition, abundance and diversity. Since around 2010, FFRP has been
growing and planting thousands of Monterey pine and a few oak seedlings to
increase the forest’s extent. To date, the forest’s range has increased by
approximately twenty-five percent. Yet the understory of the forest has not been
targeted for restoration efforts along with the overstory, leaving the forest floor in
a state that may be depauperate. The focus of this research project is to
specifically target the understory of the Monterey pine, creating an inventory of
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the native understory. The research intends to preserve the current habitat with
management implementation for future comprehensive revegetation efforts.
Ensuring the broad range of forest characteristics that affect understory growth
were surveyed, systematic sampling was utilized to target every portion of the
Preserve. Data collection took place from June 13 – 25, 2021. a total of thirtyeight, 1/10th acre fixed-radius plots were used for sampling. All plots were
distanced 330ft from each other in a grid-like formation. A total of seventy-three
understory species were identified, of which only nineteen non-native plants were
found between the thirty-eight plots. The majority of the understory comprised of
native California species while non-native species showed little presence. The
most abundant and varietal understory grew under concentrated amounts of
Monterey pine while the understory on the coastal bluff was comprised of only
mixed grasses. While documenting a baseline understory vegetation study, this
survey will be a source for future understory comparisons, establishing criteria for
successful regeneration and revegetation practices.

Keywords: Monterey pine, endemic, understory, species composition, Fiscalini
Ranch Preserve
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Chapter 1
INTRODUCTION
The Monterey pine (Pinus radiata) is one of the most valuable genetic resources
on earth (Ledig, 1991) being the most wildly planted exotic conifer species in the
world. The Monterey pine covers 4 million hectares in commercial timber and
pulpwood plantations in New Zealand, Australia, Africa and South America
(Rogers and Ledig, 1996), acting as a tree for soil protection and as an economic
crop. There is invaluable genetic information in native Monterey pine (M. pine)
forests; having unadulterated genetic information is critical for the pine industry
as well as conserving native trees in native stands. The Monterey pine forest and
its understory are incredibly sensitive and precious ecological systems being
native to only three locations in the world (Storer et. al., 2001). The Monterey
pine is an enigmatic species that has, despite having such a large global
presence, lost nearly fifty percent of its natural habitat (Rogers et al., 2005) and
consequently is listed as an endangered species candidate. Despite being listed
as an endangered species, so little has been published about P. radiata in
California with outdated reports and a lack of information about the forest floor
(Offord, 1964). Conservation of the remaining natural habitat and native gene
pool of the Monterey pine and its understory is a challenge (Rogers et al., 2005).
There is an absence of historical information specifying the composition of the
forest ecosystem. With what little information exists, there lacks literature
detailing specifics about the forest understory. There is even more complexity in
sourcing scarce information when only three of the five endemic stands can be
1

used to decipher how the native understory habitat behaves and its native
composition. The endemic Monterey pine in Cambria has caught the love and
attention of many with its valued aesthetic on coastal landscapes and diverse
array of understory species which has catalyzed agency-provided protection. The
forest protected by the Fiscalini Ranch Preserve (FFRP) remains to be one of the
only forests unharmed from fire and anthropogenic devastation which is why
maintaining the forest is imperative.
Maintaining healthy remnant forests, including understory vegetation, is important
for local biodiversity. The Monterey pine forest understory of the West Fiscalini
Ranch Preserve in Cambria, San Luis Obispo was targeted to establish a
baseline vegetation survey of the understory location, composition, abundance
and diversity levels. Since around 2010, FFRP has been growing and planting
thousands of Monterey pine to increase the forest’s extent. To date, the M. pine
forest’s range has increased by approximately twenty-five percent. Yet the
understory of the forest has not been targeted for restoration efforts along with
the overstory, leaving the forest floor in a state that may be depauperate. The
focus of this research project is to specifically target the understory of the
Monterey pine, aiming to create an inventory of the native understory with hopes
of preserving the current habitat, with efforts for future comprehensive
revegetation efforts. Data collection took place from June 13 – 25, 2021. A total
of thirty-eight, 1/10th acre fixed-radius plots were used for sampling targeting
every portion of the Preserve to ensure the broad range of forest characteristics
that affect understory growth were surveyed. In total, seventy-three understory
2

species, of which only nineteen plants were non-native, were found between the
thirty-eight plots. The completion of this project has allowed information to be
gathered targeting the understory where prior information did not exist. The study
will act as an archive for current and future generations of restoration ecology of
the California endemic Monterey pine forest.
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Chapter 2
LITERATURE REVIEW
2.1. Monterey Pine and its genetic sensitivity
The California Native Plant Society considers Monterey pine rare in its native
range. An “environmentally sensitive habitat area (ESHA)” is an area where plant
or animal life or their habitats are either rare or especially valuable because of
their special nature or role in an ecosystem, which could be easily disturbed or
degraded by human activities and developments” (Davis, 2020). The Monterey
pine trees in Año Nuevo, Monterey and Cambria are considered an
Environmental Sensitive Habitat Area. The Monterey pine subscribes to being
globally abundant yet locally rare, existing within only three limited ranges in the
northern coasts of California. These populations are economic, ecological and
recreational resources for California and an important genetic resource for the
international Monterey pine timber trade (Henry, 2005). Its greater value in
California is best measured with other currencies—adding aesthetic value to
coastal landscapes, defining a forest ecosystem with a diverse array of
understory species, and harboring a gene pool that constitutes the species’
evolutionary potential and traits possibly of future economic interest (Rogers,
2005). According to Rogers (2002), preserving not only associated flora, fauna,
and ecosystem processes but maintaining the populations within a dynamic
environment in which the genetic variation can continue to respond to natural
influences is of utmost importance.
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2.2. Monterey pine has not been the target of research studies
Information loosely referencing existing understory habitats can be surfaced,
which is pertinent to acknowledge, but no research has directly targeted
investigation of the understory. It is hard to base what the forest should look like
without any historical information (Young, 2020). There has been very little
research conducted on the native species of the Monterey pine forests,
specifically the endemic stands in California. The lack of literature has created a
knowledge gap in our understandings of the Monterey pine understory, with
limited amounts of literature comparing the stand structure, forest health or
understory plant communities of the three California native populations (Henry,
2005). The understory of the forest has not been targeted for restoration along
with the overstory, leaving the forest floor in a state that may be depauperate.
2.3. Relationship between the tree canopy and understory
The forest understory is an important component of forest biodiversity, it is well
established that there are interactions between overstory and understory
vegetation (Légaré, 2002). Gaining access to the rich amount of information
about the Monterey pine overstory directly has an effect on the understory; the
variation seen in the effect of forest composition of understory biomass suggests
an influence of the stand structure (Légaré et al. 2001). Knowing these two
habitats are relational to each other points to the fact that there is in some way a
reliance on the tree and its associated understory. The relationship between
overstory and understory is complex and also dependent on permanent site
factors. This can be seen in the use of understory species as indicators of site
5

quality or site productivity (Légaré, 2002). By recognizing the health of the
Monterey pine tree stands, it can then be resourceful to see how its overall health
contributes to the health of the understory. If the understory is an indicator of how
well a stand is preforming, then noting how well a stand is can conversely signal
how well its understory is. The tree and understory have a relationship to each
other, indicating clues about their health. In understanding the Monterey pine tree
fully, it allows for some direction looking at the understory to see how it too is
behaving. Seeing how the Monterey pine stands differ around the world, each
stand behaving in its own individual way, again the importance of modifying
research to only include native stands is significant. The interactions between the
Monterey tree canopies and the understory within the native stands ore reliable
and relevant. It has been demonstrated that canopy type, through its influence on
nutrient availability, affects understory composition (Légaré et al. 2001), the
understory vegetation competes with the trees (Whitehead, 1990). In fact, the
understory layer is affected by a reduction of light, when canopy is closed and
stratified, and by nutrient availability (Gilliam and Turrill, 1993), (Légaré, 2002).
Tree canopies directly affect their understory. The Monterey pine tree crowns
directly affect their associated understory. Planning rehabilitation based on this
insight can be highly effective when eventually establishing revegetation efforts,
growing and monitoring native species within the Monterey pine understory.
2.4. Anthropogenic Disturbances
The Monterey pine forests which sit within Cambria, California rest in the
wildland-urban interface. The wildland–urban interface (WUI) is the area where
6

houses meet or intermingle with undeveloped wildland vegetation. Being on the
WUI, this forest is not allowed to regenerate as it would naturally through fire but
is heavily managed. There is a point of contention because protecting a
community from the devastation of wildfire necessitates fire suppression, but fire
is such a critically important, natural occurrence among the Monterey pine
forests. The public’s values and priorities are considerably pertinent, public
opinion is often badly fractured with respect to ecological policy issues. In such a
political environment, it is impossible to come to a broad consensus on what an
appropriate goal should be (Hobbs, 2009). Fire suppression is also political as
many members of the public concede to the idea fire suppression is safe for the
ecosystem because it protects their homes from the potential threat of wildfire.
Fire suppression is another threat to the native Monterey pine forests (Henry,
2005). Fire is one of the most important natural disturbance processes (Steel,
2015) having essential influences on ecosystem processes such as nutrient
cycling, hydrological cycles, preparation of seed beds, and carbon sequestration.
Monterey pine trees are serotinous coniferous trees that rely on fires to seed.
Second to that, much of the tree’s understory needs to be managed by fire to
manage their invasive growth. Understanding how fire regimes vary spatially and
temporally is essential for understanding the long-term dynamics of forests
(Swetnam, 1993). Ecosystems differ markedly with respect to their ecological
and evolutionary relationships with fire (Steel, 2015). Fire suppression policies
exist now that challenge the ways the natural habitat can be managed. The major
changes to prehistoric Monterey pine forests are a result of altered fire regimes
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(Storer et al., 2001). Ecosystems now need to meet current needs (Young,
2000). Fire suppression affects the Monterey pine and understory in a myriad of
different ways. Finding and creating alternative and adaptive restorative
management practices more consistent with historic characteristics of the
Monterey pine forest while in fire suppression-controlled zones is precedent.
Having deliberate and intentionally longstanding protection practices for the
Monterey pine promises it will endure into the indefinite future.
2.5. Fiscalini Ranch Preserve
The Fiscalini Ranch Preserve (FFRP) holds the conservation easement for the
Ranch while the land is owned by the Cambria Community Service District.
FFRP engages in significant additional support activities. For twenty years, FFRP
has been active in removing invasive plants and restoring native vegetation,
along with creating educational and recreation enhancements. Since around
2010, FFRP has been growing and planting thousands of Monterey pine and a
few oak seedlings to increase the forest’s extent. To date, the forest’s range has
increased approximately twenty-five percent. Yet the understory of the forest has
not been targeted for restoration along with the overstory, leaving the forest floor
in a state that may be depauperate.
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Chapter 3
METHODS
The focus of this study is to establish a baseline vegetation study of the amount
and type of cover, density of perennial plants, and species diversity of the West
Fiscalini Ranch Preserve Monterey pine forest understory.
3.1 Research Site
Monterey pine is endemic to five locations on the West Coast of North America,
one of them being in Cambria, CA. Maintaining healthy remnant forests, including
understory vegetation, is important for local biodiversity. The Cambria forest
encompasses approximately 2,300 acres, of which about six percent is on the
Ranch. 125 acres of that 364-acre area consists of Monterey pine in the Fiscalini
Ranch Preserve (FFRP) seen in Figure 1. The East Ranch and West Ranch of
FFRP are divided by Highway 1. The East Ranch is approximately 70 acres in
size. The West Ranch is approximately 364 acres in size with 125 acres
consisting of forested area. The project location is on West Ranch as the East
Ranch is not within the interests of the study due to laws limiting access to the
East Ranch, years of varied forest treatment as well as being intermingled within
private property. The West Ranch supports a variety of natural habitats, including
coastal bluff, grassland, riparian, coastal wetland, mixed woodlands, and
Monterey pine forest.
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The Fiscalini Ranch Preserve holds the conservation easement for the Ranch
while the land is owned by the Cambria Community Service District. FFRP
engages in significant additional support activities. For 20 years, FFRP has been
active in removing invasive plants and restoring native vegetation, along with
creating educational and recreation enhancements. Since around 2010, FFRP
has been growing and planting thousands of Monterey pine and a few oak
seedlings to increase the forest’s extent. To date, the forest’s range has
increased approximately 25%. Yet the understory of the forest has not been
targeted for restoration along with the overstory, leaving the forest floor in a state
that may be depauperate.

Current guidelines are inadequate as they lack a baseline of understory flora
from which to measure progress or model of success. Given the lack of material
targeting the understory flora and fauna, at this point, the plan is to enhance what
is native and what exists and measure those successes by establishing a
baseline vegetation study of the amount and type of cover, density of perennial
plants, and species diversity of the West Fiscalini Ranch Preserve (West Ranch)
Monterey pine forest understory– to serve as a management model for the
balance of the Cambria Monterey pine forest.
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Figure 1: Map of Fiscalini Ranch Preserve (FFRP) in Cambria, CA

3.2 Calculations Used for Data Collection
The locations of plot sampling sites were systematically chosen rather than being
randomly placed. Systematic sampling aimed to target every portion of the
Preserve ensuring the broad range of forest characteristics that affect understory
growth were surveyed. Random sampling –being random in its spacing and
distribution – would have led the surveyor to neglect sampling important regions
within the Preserve. FFRP has a recent history of forest management. Between
11

2011-2019, complete and incomplete management projects were conducted on
the Preserve seen in Figure 2. Additionally, areas of the Preserve are managed
to maintain paths frequented by visitors. Systematic sampling allowed for these
factors to be considered. The locations of the plots were mapped in a way to
ensure maximum sampling coverage to avoid skewing data about species
abundance and diversity collected.

Figure 2: Fiscalini Ranch Preserve Forest Projects, 2011-2019

When deciding the quantity and locations of the plots needed for sampling,
different constraints such as the environmental season, time allotted for each plot
and availability of labor were taken into account. Three calculations were used to
find the number of plots and their exact locations.
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The equation to find the number of plots was where n is the number of samples,
A is the acres of land, a is the plot size and D is the distance between plots in
length and width. Originally, the forty plots were calculated but after readdressing
the boundaries of the Preserve, the amount was brought to consist of thirty-eight
plots.

The sampling intensity was found using, where n is the number of samples, A is
the acres of land, a is the plot size, P is the sampling intensity. With the thirtyeight plots chosen, the sampling intensity came out to 3.8%.

The distance between each plot was found using two formulas: and, where P is
the sampling intensity, a is the plot size and is the distance between plots in
length and is the distance between plots in width. The total distance between
each plot was 330ft in length and width.

In summary, a total of thirty-eight, 1/10th acre fixed-radius plots were used for
sampling. All plots were distanced 330ft from each other in a grid-like formation.
With this information a grid was made, pictured in Figure 3 and 4, to establish the
coordinates of the thirty-eight plots. The points that fell within the Preserve were
marked as plots. After reassessing legal boundary lines of FFRP, the thirty-eight
plots were confirmed and numbered (Figure 4).
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Figure 3: An acreage grid is overlaid with an aerial photo of a stand to calculate
330ft distance

Figure 4: Grid locating the thirty-eight plots on the Fiscalini Ranch Preserve
Monterey pine forest stand and the thirty-eight plots sampled

3.3 Data Collection
Data collection took place from June 13 – 25, 2021. Fixed radius plots were used
to conduct surveys. A fixed-radius plot (Figure 5) has a diameter of 74.48ft, which
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is big enough to be inclusive, but small enough to observe species coverage
(Yandle, 1981), (Manner, 1993). Once onsite, the plot was separated into eight
equal sections using 75ft rope (Aberdeen, 1958). At all times there were three
surveyors on site. To reduce human error and standardize the measure of
percentages taken, a practice estimation of species cover was taken before a
final recording of understory abundance and variety was documented. Once
“warmed up,” the surveyor attentively walked through all eight sections one at a
time, documenting every plant found. The plants were identified in several ways;
using the Fiscalini Plant Guide published by Dr. David Chipping (Chipping, 2016),
using expert knowledge from the volunteers, a phone app named PictureThis
(Glority Global Group Ltd., 2020) as well as taking samples of plants to be
identified by trained science staff at the FFRP offices.

Figure 5: Fixed radius plot construction
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The percentage abundance of each species was taken from sections one
through eight. Every plant observed was recorded. However, plants that showed
≥ 5% abundance were counted individually while plants that had ≤ 4%
abundance were grouped together and counted as a whole. Any tree ≤ 6ft was
documented, otherwise, tree presence was not recorded given the focus of the
project was centered on the understory. On few occasions, the documenters
would take note of plants observed on the fringe of the test plot. These plants
were not captured within the plot but were observed within inches of the test plot.
It was deemed important to acknowledge and not these plants – e.g., California
rose (Rosa californica) but was not calculated as existing within the plot. The
understory plants found just outside the plots were documented but given a 0 for
the number of times observed and 0% for species abundance to not skew the
data. The labeling of “mixed grasses” was used to identify several grasses that
grew together compactly, unable to discern accurate percentages in the field;
these grasses are California Fescue (Festuca californica), common Rush
(Juncus effusus), foxtail Barley (Hordeum jubatum), orchard Grass (Dactylis
glomerata). The scribe would then repeat every plant found with its affiliated
percent coverage to guarantee the plot percent totaled 100. These steps were
repeated preciously across all 38 plots. Additionally, “no vegetation” was taken
into account as there were portions within the test plot that did not contain
vegetation. For instance, “no vegetation” would take the appearance of downed
timber, rocks, chipped wood, fauna trails, and simply any barren, exposed earth
that did not contain understory growth.

16

The materials used in creating the plots were transportable, so no plots remained
permanently fixed upon departure by the surveyors. Copying the information
exactly, the completed field site notes were digitized on the computer, being
saved in excel. Digitizing the fieldnotes revealed that 74 understory species were
found between the 38 plots. The species found were categorized into native and
exotic species list.
3.4 Data Analysis
Several calculations were used to analyze the data collected, aiming to
understand the baseline vegetation amount and type of cover, density, and
species diversity of the FFRP Monterey pine understory. Presence and absence
of percent abundance was listed at a species level. The abundance was then
averaged. The mean was categorized among all 38 plots, within the whole
Preserve and among each plant. Standard deviation looked for any variants
among the abundance means. Lastly, further analysis presented species
variation among each plot and on the Preserve as a whole.

Limitations to these methods exist in the form of human error. The percentage
coverage was always taken by the surveyor with the support of two other
scientists, however there was still room for inaccuracy as the percentages taken
were entirely subjective. Only calculating species abundance that had more than
a 5% presence will affect what the data will say as their presence will be less
“remarkable” than others found. Additionally, the fieldwork conducted took place

17

in June after unsubstantial amounts of rain from the preceding winter and spring
months. There is always the risk that some plants that would otherwise be
present under the right environmental circumstances were not observed during
onsite fieldwork.

18

Chapter 4
RESULTS
Sixty-nine individual understory species were identified when surveyed from June
13 – 25, 2021 (Table 1). Counting the grasses individually and not as a group, in
total, seventy-three species were observed. Some understory species were more
prevalent than others (Table 2) such as California blackberry (rubus ursinus)
being counted in thirty-four of the thirty-eight plots and poison oak (Rhus
diversifolia) in twenty-five of the thirty-eight plots. The number of times a species
was observed between the thirty-eight plots (Table 2) shows the species
distribution throughout FFRP while the average abundance (Table 1) shows the
species’ overall dominance throughout the understory. For instance, poison oak
was observed in only twenty-five plots which was less than that of blackberry and
rattlesnake grass. However, with an overall abundance of 18.48%, it was the
most prevalent plant growing in the understory compared to California
blackberry, rattlesnake grass and mixed grasses which were counted in more
plots.
Species

Average Abundance

Poison Oak (Toxicodendron diversilobum)

18.48%

Rattlesnake Grass | Big quaking grass (Briza maxima)

18.46%

California Blackberry (Rubus ursinus)

18.03%

Mixed Grasses

15.27%

Slender Wild Oat (Avena barbata)*

7.45%

Coffee berry (Frangula californica ssp. californica)

2.61%

California Brome (Bromus carinatus)

2.48%
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Coast live oak (Quercus agrifolia var. agrifolia)

2.00%

California Bedstraw (Galium californicum var. californicum)

1.36%

Sticky monkey flower (Mimulus aurantiacus)

0.86%

Bracken Fern (Pteridium aquilinum var. pubescens)

0.80%

Yerba Buena (Clinopodium douglasii)

0.69%

Coast morning glory (Calystegia macrostegia ssp. Cyclostegia)

0.67%

Coyote Brush (Baccharis pilularis ssp. consanguinea)

0.66%

Coastal Wild Rye Grass (Leymus arenarius)

0.59%

Hedge Nettle (Stachys ajugoides)

0.42%

Rough Cats Ear (Hypochaeris radicata)*

0.41%

Monterey Sedge (Carex harfordii)

0.38%

Foxtail Barley (Hordeum jubatum)

0.32%

Common Rush (Juncus effusus)

0.32%

Narrowleaf Plantain (Plantago lanceolata)

0.26%

California Manroot (Marah fabacea)

0.23%

California Fescue (Festuca californica)

0.11%

Common Sheep Sorrel (Rumex acetosella)*

0.08%

Irisleaf Rush (Juncus xiphioides)

0.07%

American Vetch (Vicia americana var. americana)

0.06%

Italian Thistle (Carduus pycnocephalus)*

0.04%

Blue Hyacinth (Dichelostemma capitatum)

0.04%

Seaside Golden Yarrow (Eriophyllum staechadifolium)

0.03%

Coastal Woodfern (Dryopteris arguta)

0.03%

Redstem Stork's Bill (Erodium cicutarium)

0.03%

Wild Strawberry (Fragaria vesca)

0.03%

White Globe Lily (Calochortus albus var. albus)

0.03%

Woolly Lotus (Acmispon heermannii)

0.03%

Broadleaf Cattail (Typha latifolia)

0.03%

Purple Love Grass (Eragrostis pectinacea)

0.03%

Giant Wild Rye (Elymus condensatus)

0.03%
20

Bull Thistle (Cirsium vulgare)*

0.03%

California Lilac (Ceanothus thyrsiflorus)

0.02%

Wavy Leaf Soap Plant (Chlorogalum pomeridianum)

0.01%

Toyon (Heteromeles arbutifolia)

0.01%

Bird's Foot Trefoil (Lotus corniculatus)*

0.01%

Sow Thistle (Sonchus oleraceus)*

0.01%

Western Blue Eyed Grass (Sisyrinchium bellum)

0.01%

Broadleaf Filaree (Erodium Botrys)*

0.04%

Creeping Woodsorrel (Oxalis corniculata)*

0.004%

Cutleaf Geranium (Geranium dissectum)*

0.003%

English Ivy (Hedera helix)*

0.003%

Ladies' Tobacco (Pseudognaphalium californicum)

0.003%

Monterey pine (Pinus radiata)

0.003%

Scarlet Pimpernel (Anagallis arvensis)*

0.003%

Aspen Fleabane (Eirgeron speciosus)

0.001%

Cheeseweed (Malva parviflora)*

0.001%

Common Plantain (Plantago major)*

0.001%

Douglas' Nightshade (Solanum nigrum var. douglasii)

0.001%

Fiddle dock (Rumex pulcher)

0.001%

Harlequin Lotus (Hosackia gracilis)

0.001%

Iceplant (Delosperma cooperi)*

0.001%

Monterey Cypress (Cupressus macrocarpa)

0.001%

Purple Needle Grass (Stipa pulchra)

0.001%

Quince (Cydonia oblonga)*

0.001%

Robin's Plantain (Erigeron pulchellus)

0.001%

Sweet Fennel (Foeniculum vulgare)*

0.001%

California Wild Rose (Rosa californica)

0%

Nettle-leaved goosefoot (Chenopodiastrum murale)*

0%

Orchard Grass (Dactylis glomerata)*

0%

Pacific Blacksnakeroot (Sanicula crassicaulis)

0%
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Pinewoods horkelia (Horkelia fusca)

0%

Pink Honeysuckle (Lonicera hispidula var. vacillans)

0%

Table 1: Average abundance of understory species in the thirty-eight tested plots

Species

Total Times Found

California Blackberry (Rubus ursinus)

34

Rattlesnake Grass | Big quaking grass (Briza maxima)

30

Mixed Grasses

27

Poison Oak (Toxicodendron diversilobum)

25

Coast live oak (Quercus agrifolia var. agrifolia)

24

Sticky monkey flower (Mimulus aurantiacus)

20

Coffee berry (Frangula californica ssp. californica)

19

Yerba Buena (Clinopodium douglasii)

19

California Bedstraw (Galium californicum var. californicum)

18

Hedge Nettle (Stachys ajugoides )

16

Narrowleaf Plantain (Plantago lanceolata)

16

Rough Cats Ear (Hypochaeris radicata)*

16

American Vetch (Vicia americana var. americana)

14

Bull Thistle (Cirsium vulgare)*

12

Common Sheep Sorrel (Rumex acetosella)*

12

Bracken Fern (Pteridium aquilinum var. pubescens)

11

Coyote Brush (Baccharis pilularis ssp. consanguinea)

11

Coast morning glory (Calystegia macrostegia ssp. Cyclostegia)

10

Italian Thistle (Carduus pycnocephalus)*

10

Wavy Leaf Soap Plant (Chlorogalum pomeridianum)

9

Blue Hyacinth (Dichelostemma capitatum)

7

Coastal Woodfern (Dryopteris arguta)

7

Seaside Golden Yarrow (Eriophyllum staechadifolium)

7

Toyon (Heteromeles arbutifolia)

7

Redstem Stork's Bill (Erodium cicutarium)

6
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Wild Strawberry (Fragaria vesca)

6

Bird's Foot Trefoil (Lotus corniculatus)*

5

Monterey Sedge (Carex harfordii )

5

Slender Wild Oat (Avena barbata)*

5

White Globe Lily (Calochortus albus var. albus)

5

California Brome (Bromus carinatus)

4

Irisleaf Rush (Juncus xiphioides)

4

Sow Thistle (Sonchus oleraceus)*

4

Western Blue Eyed Grass (Sisyrinchium bellum)

4

Broadleaf Filaree (Erodium Botrys)*

3

Coastal Wild Rye Grass (Leymus arenarius)

3

Creeping Woodsorrel (Oxalis corniculata)*

3

Woolly Lotus (Acmispon heermannii)

3

Broadleaf Cattail (Typha latifolia)

2

Cutleaf Geranium (Geranium dissectum)*

2

English Ivy (Hedera helix)*

2

Ladies' Tobacco (Pseudognaphalium californicum)

2

Monterey pine (Pinus radiata)

2

Purple Love Grass (Eragrostis pectinacea)

2

Scarlet Pimpernel (Anagallis arvensis)*

2

Aspen Fleabane (Eirgeron speciosus)

1

California Fescue (Festuca californica)

1

California Lilac (Ceanothus thyrsiflorus)

1

California Manroot (Marah fabacea)

1

Cheeseweed (Malva parviflora)*

1

Common Plantain (Plantago major)*

1

Common Rush (Juncus effusus)

1

Douglas' Nightshade (Solanum nigrum var. douglasii)

1

Fiddle dock (Rumex pulcher)

1

Foxtail Barley (Hordeum jubatum)

1

Giant Wild Rye (Elymus condensatus)

1
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Harlequin Lotus (Hosackia gracilis)

1

Iceplant (Delosperma cooperi)*

1

Monterey Cypress (Cupressus macrocarpa)

1

Purple Needle Grass (Stipa pulchra)

1

Quince (Cydonia oblonga)*

1

Robin's Plantain (Erigeron pulchellus)

1

Sweet Fennel (Foeniculum vulgare)*

1

California Wild Rose (Rosa californica)

0

Nettle-leaved goosefoot (Chenopodiastrum murale)*

0

Pacific Blacksnakeroot (Sanicula crassicaulis)

0

Pinewoods horkelia (Horkelia fusca)

0

Pink Honeysuckle (Lonicera hispidula var. vacillans)

0

Table 2: Total amount of times an understory species was found within the thirty-eight
tested plots

The majority of the understory comprised of native California species while nonnative species showed little presence (Figure 6). Of the entirety of species
surveyed, nineteen were native while fifty-four were non-native. In terms of the
average abundance of the understory as a whole, 76.92% of the Preserve
consisted of native species, while 3.18% compromised of non-native understory
species. 17.58% of the understory did not have understory growth whether it be
from the presence of rocks, woodrats’ nests, downed timber, chipped wood, or
simply no vegetation growth observed. As seen in Table 1 the only exotic plant
with an abundance greater than 1% was slender wild oat (Avena barbata)
showing a minimal 2.61% presence. All other exotic plants had insignificant
values.
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Figure 6: Total understory plant species composition

The invasive plants that are intertwined with native growth in the understory
present varying levels of competition to native species. The following describes
the behavior and invasiveness of each non-native understory plant found. Bird's
Foot Trefoil (Lotus corniculatus) forms in dense mats which can suffocate other
understory growth. Broadleaf Filaree (Erodium Botrys) can pose a serious threat
to one or more native plant communities. Bull Thistle (Cirsium vulgare) does not
present a significant threat to native ecosystems. Cheeseweed (Malva parviflora)
is perceived as a common “weed” in California that can be poisonous if ingested
as well as containing high levels of nitrates (Dalefield 2017). Common Sheep
Sorrel (Rumex acetosella) has the capability to smother and displace native
grasses which make it deemed a moderately pervasive invasive. Cutleaf
Geranium (Geranium dissectum) is not a serious threat. Geranium dissectum can
be used for medicinal purposes. English Ivy (Hedera helix) was located only two
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times but should be cause for concern because it is a particularly aggressive
invader. Iceplant (Delosperma cooperi) though not a serious invasive, it can still
encroach rapidly and choke out many other understory plants. Italian Thistle
(Carduus pycnocephalus) is considered a noxious pest plant that can grow in
large gatherings, smothering smaller plants surrounding it. Nettle-leaved
goosefoot (Chenopodiastrum murale) is a widespread noxious weed. Orchard
Grass (Dactylis glomerata) without being tamed, can overrun native grasses.
Rough Cats Ear (Hypochaeris radicata) is a highly invasive species with seeds
that can spread great distances furthering its dominance. Scarlet Pimpernel
(Anagallis arvensis) is regarded as a serious threat as well as being a noxious
species. Slender Wild Oat (Avena barbata) can easily out compete native
grasses making it highly invasive. Sow Thistle (Sonchus oleraceus) is a noxious
invasive weed with seeds that are dispersed by the wind making their continued
spread likely in FFRP. Sweet Fennel (Foeniculum vulgare) is a labor-intensive
plant to control as its roots grow very deep.

Plots that were not on the fringe of the Monterey pine forest overstory had the
most species diversity, as the plots on the coastal bluff lacked understory
diversity. With restoration efforts, Monterey pine has expanded to the western
coastal bluff by twenty-five percent, however, the understory remains very
homogenous. Vegetation located within the plots tested on the Ranch’s bluff are
largely less diverse and have a less abundant understory. These plots on the
bluff are dominated by slender wild oat, rattlesnake grass and mixed grasses as
they are outside the primary vegetation type as the other remaining plots. The
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limited understory species found were negligible (Table 1). Varying diversity
levels were present in the remaining plots due to geographic conditions such as
downed Monterey pines preventing understory growth while poison oak and
California blackberry grew rampantly along the downed trees. Other conditions
such as the grooming of public walking trails interrupted the growth of the
understory to ensure safe walkways.
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Chapter 5
DISCUSSION
As one of the only endemic Monterey pine forests to remain, the Fiscalini Ranch
Preserve Monterey pine forest is dynamic in that overall, it is a forest that is
unburned, is in a WUI, and has desirable characteristics through its aesthetic,
recreational and genetic value. It is a forest that relies on fire to regenerate and
regulate plant growth, yet the forest has never been treated with fire post
colonization. The natural order of the forest is being disrupted; regulated by
policy, the town of Cambria has nestled themselves to live within and
surrounding the Preserve, causing the forest to become a Wildland Urban
Interface (WUI). With no fire treatment or intensive understory and overstory
thinning, the forest is in danger of burning like that of the endemic Año Nuevo
Forest from the CZU Lightening Complex fire. It also leads to the question of
what an endemic forest naturally looks like if it were to perform its natural
functions, such as burning. The Fiscalini Ranch Preserve, a beloved recreational
destination, encompasses the majority of the endemic Monterey pine forest.
Being a site for recreation, the grooming of the Preserve must adhere to certain
aesthetic constraints. Trails are cleared and cleaned throughout the Preserve,
fallen trees are removed for the safety of the public and sustaining characteristics
of the forest that are desirable for aesthetic, recreational and environmental
reasons are prioritized. Entering unregulated parts of the forest not disturbed by
recreational trails or stringent management efforts sheds light onto the behavior
of the forest. In an undisturbed California endemic Monterey pine forest, it could
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be likely to find the plants seen in Figure 6. As of the time the study took place,
there is an urgent need to address the dense understory and a forest
Management Plan should take immediate effect. The understory needs to be
managed. Poison oak and California blackberry are suffocating many other
plants, preventing diversity in the understory. Reducing the amount of poison oak
and California blackberry with the addition of thinning the understory is extremely
necessary. The dense vegetative growth in the understory acts as a fuel for fire
putting FFRP at risk for burning rapidly. The understory was also abounding with
fallen Monterey pine trees connecting the overstory to the understory. These
downed trees also prevent understory plants from growing beneath them as well
as acting as a fire propellant. For the health of the Monterey pine forest, FFRP
should strongly consider taking an aggressive approach to thinning overgrown
understory plants and removing downed trees.
Non-Native
Bird's Foot Trefoil (Lotus corniculatus)*
Broadleaf Filaree (Erodium Botrys)*
Bull Thistle (Cirsium vulgare)*
Cheeseweed (Malva parviflora)*
Common Plantain (Plantago major)*
Common Sheep Sorrel (Rumex acetosella)*
Creeping Woodsorrel (Oxalis corniculata)*
Cutleaf Geranium (Geranium dissectum)*
English Ivy (Hedera helix)*
Iceplant (Delosperma cooperi)*
Italian Thistle (Carduus pycnocephalus)*
Nettle-leaved goosefoot (Chenopodiastrum murale)*
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Orchard Grass (Dactylis glomerata)*
Quince (Cydonia oblonga)*
Rough Cats Ear (Hypochaeris radicata)*
Scarlet Pimpernel (Anagallis arvensis)*
Slender Wild Oat (Avena barbata)*
Sow Thistle (Sonchus oleraceus)*
Sweet Fennel (Foeniculum vulgare)*
Table 3: List of nineteen non-native plants found within the thirty-eight plots
sampled in the Fiscalini Ranch Preserve understory

Native
American Vetch (Vicia americana var. americana)
Aspen Fleabane (Eirgeron speciosus)
Blue Hyacinth (Dichelostemma capitatum)
Bracken Fern (Pteridium aquilinum var. pubescens)
Broadleaf Cattail (Typha latifolia)
California Bedstraw (Galium californicum var. californicum)
California Blackberry (Rubus ursinus)
California Brome (Bromus carinatus)
California Fescue (Festuca californica)
California Lilac (Ceanothus thyrsiflorus)
California Manroot (Marah fabacea)
California Wild Rose (Rosa californica)
Coast live oak (Quercus agrifolia var. agrifolia)
Coast morning glory (Calystegia macrostegia ssp. Cyclostegia)
Coastal Wild Rye Grass (Leymus arenarius)
Coastal Woodfern (Dryopteris arguta)
Coffee berry (Frangula californica ssp. californica)
Common Rush (Juncus effusus)
Coyote Brush (Baccharis pilularis ssp. consanguinea)
Douglas' Nightshade (Solanum nigrum var. douglasii)
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Fiddle dock (Rumex pulcher)
Foxtail Barley (Hordeum jubatum)
Giant Wild Rye (Elymus condensatus)
Harlequin Lotus (Hosackia gracilis)
Hedge Nettle (Stachys ajugoides )
Irisleaf Rush (Juncus xiphioides)
Ladies' Tobacco (Pseudognaphalium californicum)
Monterey Cypress (Cupressus macrocarpa)
Monterey pine (pinus radiata)
Monterey Sedge (Carex harfordii )
Narrowleaf Plantain (Plantago lanceolata)
Pacific Blacksnakeroot (Sanicula crassicaulis)
Pinewoods horkelia (Horkelia fusca)
Pink Honeysuckle (Lonicera hispidula var. vacillans)
Poison Oak (Rhus diversifolia)
Purple Love Grass (Eragrostis pectinacea)
Purple Needle Grass (Stipa pulchra)
Rattlesnake Grass | Big quaking grass (Briza maxima)
Redstem Stork's Bill (Erodium cicutarium)
Robin's Plantain (Erigeron pulchellus)
Seaside Golden Yarrow (Eriophyllum staechadifolium)
Sticky monkey flower (Mimulus aurantiacus)
Toyon (Heteromeles arbutifolia)
Wavy Leaf Soap Plant (Chlorogalum pomeridianum)
Western Blue Eyed Grass (Sisyrinchium bellum)
White Globe Lily (Calochortus albus var. albus)
Wild Strawberry (Fragaria vesca)
Woolly Lotus (Acmispon heermannii)
Yerba Buena (Clinopodium douglasii)
Table 4: List of fifty-four native plants found within the thirty-eight plots sampled
in the Fiscalini Ranch Preserve understory
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The Fiscalini Ranch Preserve Monterey pine understory is rich with life boasting
seventy-three plants observed, however, the majority of the FFRP understory
consisted of California native poison oak, rattlesnake grass and California
blackberry. Despite the promising presence of native plants growing in the
understory, poison oak and California blackberry are overrunning the forest,
suffocating the growth of many potentially important native plants. These two
plants were present in close to every plot surveyed. This indicates their growth is
widespread, demonstrating no indication of relenting their expansive growth.
Some areas are impenetrably thick with poison oak and California Blackberry. It
was expected to find such a large quantity of these two plants, especially poison
oak. Laying within a WUI, FFRP has unfortunately suppressed decades of
necessary fire that would otherwise naturally manage the rapidly invasive growth
of poison oak and California blackberry. They have been able to grow
extensively, flourishing in California coastal environments without being
interrupted by fire or large-scale forest management efforts. Not having any fuel
treatments have led many plants and fallen timbre to overwhelm the Preserve’s
understory.
Other plants that were expected to be found were the highly visible sticky
monkey flower (Mimulus aurantiacus), coffee berry (Frangula californica ssp.
californica) and toyon (Heteromeles arbutifolia) as these plants are commonly
observed from the walking trails. Answering a question of to what extent they
would be present, sticky monkey flower (Mimulus aurantiacus) was detected in
twenty of thirty-eight plots with coffee berry (Frangula californica ssp. californica)
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in nineteen of thirty-eight plots. Surprisingly, toyon (Heteromeles arbutifolia) was
only counted in seven of thirty-eight plots with 0.01% average abundance. Toyon
is a shrub though it can grow to staggeringly large sizes. With data showing its
coverage was only at 0.01%, it could speak to how its growth is potentially
prohibited by the extensive coverage of poison oak and California blackberry or
other thick understory growth.
Some plots were more diverse than others. Plots not located on the coastal bluff
displayed higher percentages of understory diversity. With FFRP’s management
plan to continue increasing the forest’s range, the understory located on the
coastal bluff can be directly targeted along with the Monterey pine growth. With
only grass growing on the bluff, if planted, native understory plants will have the
capacity to grow within the expanding forest line, mimicking natural understory
characteristics. Reducing the amount of homogenization ensures the forest’s
health and success based off the understory’s rich diversity.
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Chapter 6
CONCLUSION
With efforts by the Fiscalini Ranch Preserve to increase the expanse of the
Monterey pine forest, the understory has not been the focus of the same
restoration efforts as the overstory. Having the intention to understand the
behavior and composition of the Monterey pine understory, this project aimed to
fill in the knowledge gaps that currently exist. Research led to specifically
targeting the Monterey pine forest understory of the West Fiscalini Ranch
Preserve in Cambria, San Luis Obispo to establish a baseline vegetation survey
of the amount and type of cover, density, and species diversity of perennial
plants. Creating a baseline vegetation study offers the Fiscalini Ranch Preserve
a baseline inventory of what understory exist within the Preserve. With this
information the Preserve can then manage the M. pine stand with the intention of
managing or rehabilitating the understory successfully.

The Fiscalini Ranch Preserve’s understory is dominantly comprised of California
native plants with a negligible amount of non-native plants observed. Seventythree plants were surveyed, though the overwhelming amount of poison oak,
California blackberry and grasses growing overshadow the presence of an
abundant and species diverse understory. The most abundant and varietal
understory grew under concentrated amounts of Monterey pine while the
understory on the coastal bluff was comprised of only mixed grasses.
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While documenting a baseline understory vegetation study, this survey will be a
source for future understory comparisons, establishing criteria for successful
regeneration and revegetation practices. The information will also serve to
educate the public on healthy Monterey pine forest management. This archive
will have long-lasting implications as it is the first ever document of its kind.
Genetic material and understory composition characteristics are vital to
rehabilitation knowledge that extends outside FFRP. For instance, the Año
Nuevo forest – one of three endemic M. pine forests – is slowly recovering from
being fully burned in the 2020 CZU August Lightening Complex Fire. Now the
public and restorationists will have context and a blueprint to the understory
composition of a native Monterey pine forest stand.

Maintaining healthy remnant forests is important not only for local biodiversity but
as a potential source of genetic diversity for commercial production.
Understanding the function of a forest and how it behaves will allow forest
management to re-establish important functions. There is a risk of fire in FFRP
with substantial amounts of accumulated fuels that would likely burn. Given
FFRP has not been managed or treated with fire, there is a high chance for fire. If
fire ravages FFRP, there is now documentation describing native understory
species composition that can be used in restoration efforts. Additionally, outside
the scope of fire, FFRP intends to create and adopt a Ranch Management Plan.
The Plan calls for the creation of restoration, enhancement, and management
guidelines for the long-term protection of natural resources including targeting the
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management of the understory. The baseline survey established will act as an
archive for current and future generations of restoration ecology of the California
endemic Monterey pine forest.
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